72                              CAPACITY  OF CONDUCTORS                       [OH. HI

requires therefore a large charge to alter appreciably the potential
of this jar, and therefore of the needle. To use the instrument the
jar is charged to a high potential C; the needle will then also be at
the potential C. Now if the two pairs of quadrants are at the same
potential, the needle is inside a conductor symmetrical about the
axis of rotation of the needle, and at one potential. There will
evidently be no couple on the needle arising from the electric field,
and the needle will take up a position in which the couple arising
from the torsion of the thread supporting the needle vanishes. If,
however, the two pairs of quadrants are not at the same potential the
needle will swing round until, if there is nothing to stop it, the whole
of its area will be inside the pair of quadrants whose potential differs
most widely from its own. As it swings round, however, the torsion
of the thread produces a couple tending to bring the needle back
to the position from which it started. The needle finally takes up
a position in which the couple due to the torsion in the thread
balances that due to the electric field. The angle through which the
needle is deflected gives us the means of estimating the potential
difference between the quadrants.

Fig. 31

The way in which the couple acting on the needle depends upon
the potentials of the quadrants and the needle can be illustrated by
considering a case in which the electric principles involved are the
same as in the quadrant electrometer, but where the geometry is
simpler.

Let E, F (Mg. 31) be two large co-planar surfaces insulated from
each other by a small air-gap. Let G be another plane surface,
parallel to E and F, and free to move in its own plane. Let I be tlie
distance between G and the planes E and F. Let A, B, C be the
potentials of the planes F, E, G respectively. Let I be the width of
the planes at right angles to the plane of the paper. If XI is the force
tending to move the plane G in the direction of the arrow, then, if
this plane be moved through a short distance x in this direction, theout), by Art. 51, the capacity of the two spheres. The value
